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GEOLOGL EG AND SEtoniC-sAFEDLYPOLICIES AND IMPLEMENTATION PROGRAM 


S. PREFACE 


* Four basic methods of dealing with geologic and seismic problems exist. 
THe FLSt tipec are used tO prevent aim cmercency tiroudn ancorporacing 
geologic information first, inte: long range land-use planning, Second, 
through regulating develovoment and third, through regulating construc- 
tion.:; tie Tast method. as to “deal with “ai vemergency througn ‘disaster 


preparedness, «TU shotid pe considered a short-term solutions ofthe 
problem. 


IT. LAND USE PLANNING 


POLEenes 


a. Construction of emergency buildings, schools, theaters, meeting 
halls, and large apartment complexes shouid™ be discouraged -in 


areas of major, geologic problems, while agricultural and open space 
uses should be encouraged in these areas. 


b. Intensity of development should be lowest in areas of many prob- 
— Lensyvan@unignest 10 areas eor Tew Or Virtudally no problems: 


Implementation 


a. Keep the General Plan in agreement with seismic and geologic 
considerations. 


rs, 
ws 
TSS 


©The Land Use Element should recommend that, whenever possible, 


the. mos taantensive uses snowlid be locatedJinsthe least hazardous 
areas. 


°“The housing section of the Land-Use.Element should recommend that 


highest density housing be located an~the least hazardous areas 
and» Vices versa. 


“The Open Space Element should recommend, that hazardous’ areas be 
Zoned ter open Space use. 


°The Circulation Element should recommend avoiding, whenever -poss- 


ible. desionation cas “Major Strarficeand utiiaty lines which 
Cross. N@zardous. areas. 


“The Safety Element should establish an earthquake disaster pre- 
paredness program (including ground shaking damage, ground fail- 
ure damage, fire damage, and flooding damage). 

‘6b. Establish zoning in agreement with the element. 


€4 c. Incorporate geologic hazards information into redevelopment plans. 
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REGUL SON ee ey LOC NE 


Policies 


a. 


Development. proposals occurring: in peologic problem, areas should 


consider "geologic factors: when pee va ae buLidings, roads. well= 
Lties and parkss 


Mitigating measures should be required to reduce the geologic 
TIisk to “an acceptvapie: level. 


. The location of the rORen and potential problem areas should be 


a Matter o: ee peas 


Implementation 


, Require geologic hazards studies. The*studies should demonstrate 


that the property 1S Suitable for the intended land use. 


Ine dept ot tite Shee will depend on the intensity of land use 


of the development and on the degree of risk accepted. Relatively 
high “density residences mont be Located am the mostistaplemaneacr 
while the most unstable areas might be dedicated to open sspace. 
Cluster developments should adapt themselves to geologic consider- 
ations. 


The city has been divided into study zones for each ofthe eologie 
and, Seismic hazards.) VAsiaonerithe study zone numbervasslonedsco 

a hazard =indteatesvan inereased .eologiclor seismic risk, sotudy, 
zone numbers will be assigned according to the following list: 


ZONE IV . | DONE AG. 
/ 
Fault Study Areas LV Faust otidye Aveawl 
Bay Muds Study Area IV Alluvial Sor ts-Study sAreaeu 
ZONE III a ZONE I 
Slonexstaba lity StudyeAreas en Pan ltestudyeiteasu 
Flood Prone Areavihh .. Slope Stability Study, Areas 


Alluvial vesopls study Area I 
Flood Prone Areas’ I 
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TYPES OF - DEVELOPMENT SLUDY ZONES a 
Cy | ‘ DY sgl bat Lia 
- Emergency Buildings ' cr | A RUE ae 
-Public and/or Iligh-use buildings A A B Be B 
Commercial and Industrial buildings A Ae evs B eee 
Residential * ; : | arn B Ie eC ps 
Recreational ae aca ene C ee nt 
AGTUCU Lia le C Cy i is 


A - Detailed study required 
B = Reduced: scope of study optional 


Co wtudyoptional itv stat nidecis on) 


* Requirements for geologic reports may be satisfied for a Single 
A 1 or 2 family residence if, in the judgment of City staff, sufficient 
information regarding the site is available from previous studies in 
the same area. 
‘@ Exception: In Fault Study Zone IV, if the City staff finds that :no 
G7 / undue hazard exists, geologic studies can be waived only after approv- 
al of ithe State Geolovist, 
ae 


Buildings in these areas intended for human occupancy will follow the 
designation for Public and/or High-Use Buildings. 
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These, Geologac Hazards, Studies shotld he required to contain the 
equivalent of the information requested in the guidelines in the 
Geolocic and Seismic Safety Supplementary Report. (some flexi- 
bility of content is expected). The guidelines include five sec- 
Dhonsiegibaule Displacement, oliding, Liqiiefaction,, setclonent, 
Flooding and Bay Muds.. “The studves include” a repronalpreview. ag 
Site investigation, .conclusions, and recommendations (guided by 
minimum specific criteria). They must be prepared by a geologist 


and/ On «CLV Liwengineer .registerediin the State of California (as 
speciaeed in the guidelines). 


These studies, together with the soils/foundations investigations, 
should be incorporated into the Environmental Documents: for. con- 


sideration.as,. an environmental issue pursuant to the Environmental 
Quakaty Act ofn1970. 


A qualified review system should be established for these reports. 
Two options are suggested: 


°-establish a citizens advisory committee of technical expertise 


(including, preferably, a geologist and an engineer registered 
invthe State otf, Calatornia):. 


in the process of preparation of Environmental Documents, estab- 
lashiwa. roview of; the Geolocic Study by a geolorise= and ant en= 
pincer registered Ine the Stare, of Cali formias SNt eile timer of 
falpnie Otn anva Geolocic Hazaras, Sludy, a tee tomcoversadeqtate 
review will be charged. 


A public education program for making the information found in 


these studies available to citizens in the community should be 
established. 


The program might Include a scrics of public talks or<an “informa- 
Chom b boot ete wwelSO.. tie wossibilitv of requiring purchasers of 
hardy Gand: theasonsstOsS10n 7 sform stating “that ‘they sare aware OF 
the vanious «special :study designations of their pronerty should be 


considered by Legal start... The Level.of rask-acceptablesisepreater 
when people are aware of the risk. 
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TEL. REGULATIONS OF CONSTRUCT LON 
Policies 


a. Those existing buildings susceptible to severe damage should be 
replaced or modified to minimize the ridk of damage, 


b. The most modern building prictices available should be used in 
the desaon Of budidings. ; 


c. More effort should be placed in maximizing the structural safety 
of emergency buildings, schools, Cleibers, mMoerangvhalis) ubarge 
apartment complexes and major public arteries, than in small 
residences and minor arteries. ? 


5 


Implementation 


a. The Uniform Building Code is periodically revised to reflect 
changes and improvements in the state of the art of building 
design, [Editions of these codes should be adopted within six 
months after they are published. 


b. Existing hazardous buildings ‘and parts of buiidings “(sichwas 
parapets) are now covered in the 1973 Uniform Building Code. A 
problem exists, however, with enforcement since most building in- 
spection staff time is directed toward overseeing construction 
of new buildings. A program for periodically reviewing existing 
emergency, public and high-use buildings should he developed to 
determine which buildings are. hazardous. 


c. <A program for repairing, vacating, or demolishing the hazardous 
buildings should be established (such as Vol. IV-of the Uniform 
BuLidine— Code), : 


LV; EMERGENCY PREPAREDNESS 
Policies 


a. Plans should be made to deal with a possible geologic disaster so 
as to continue essential services during an emergency as part of 
the general Safety Element. 


N 


b. Such disaster preparedness should be considered as a mitigation of 


geologic hazards in preparation for a reduction of the geologic 


hazard problem. Thus, it only reduces the severity of the symp toms 
Of geologic hazards, not the proplem,. atself. 


Implementation 


a. The public should be periodically educated as to what to do in an 
ear.thquaker- flood, orvothervdisaster.: 


OF 


- The disaster preparedness program should he expanded, by the City, 
to more extensively include geologic-related disasters. 


Ge Lar thiquaxcsansurance sliould he considered by Yall persons, a. insurance 
can remove some of the risk of economic loss from property damage. 
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PROVISTONS FORT REV ISTO 


Since people may become less tolerant of geologic risk in the 
futuré, changes in attitudes should be incorporated into; the 
Strengti-of tite policies and standards Of -the City! sPGeneral. Plan. 


One tomache Tunctions oOmeGeclocic Hazards “Studies. sasiwellvas or 
Soils/Foundations Investigations and Fnvironmental Impact Reports, 
LS}to provide additionaibasic ceoloerce and soalis data. this new 
information should be incorporated into the”element by a> person 
orifirm hired by the City Gomrmeview the Geologic  Hazardsp reports. 


-.They will also be able to waive studies when information from 


studies’ aneneichboring= areasuuarrant, thiseacrion. 


The Uniform Building Code sections pertaining to seismic design 


i and, dangerous’ buidlings aresnerniodically updated. 


; ; 


It is important that new codes be adopted soon after they appear. 


_ Also, new provisions in the Code relating to the Geologic and 


Seismic Safety Element should be “incorporated into the element. 


Engineering geology, geophysics, environmental geology, and 
seismic design are all rapidly advancing fields which are sub- 
ject to rapid: technical jadvaneces.m& The Teviewimge persen or persons 
need to be familiar withgsthese tields: ana thean “stare vetethe arte 
so .that new advances can be incorporated into the GeneraliPlan. 
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Figure 2: Faults Producing Ground Shaking * 


(Known Active Faults or Active Portions of Faults) 


* Adopted from SHARP (1973) 
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GEOLOGIC HAZARDS STUDIES i 
Faults and Fault Displacement 


Fault Definitions 


These are faults which snow evidence of movement during Holocene 
time (last 11,000 years). Evidence includes tovographic or physiographic ex- 
pressions suggestive of geologically young Zault movements, fault creep, and/or 
records “of ‘surface "rupture "ia historic time. 

No known active faults are in the Pinole pianning area. However, the San Andreas, 


the Hayward, and the Calaveras fault svstens outside the planning area are con- : 
sidered active. x 


The westernmost fault in-the Pinole plannizz area shown on Figure #1 has been 
~classified as potentialiv active by the Stecte Geologist and has, therefore, 


been 
placed in tne special Aiquist-Priolo CGeolozic Hazard Zone. A potentially active 


rault is.one for which the evidence suggeszs fault displacement within the last 


2-3 *nillios vears. " The basis for tre Classveicavion of -thewesPernmogt tawle as 


potentialir active is a report which suggests displacement of a geological unit 
Which couse Ge 2-3 militon vears. old. 
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=s which have no known evidence of 
Di therenls ea lace ot antomra ton 
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to adequately 2valuacte the fault he Ue our faults within the planning area 
C25 be oLacec alta Ss ca ecory a ene oe termmnost fault is probably inactive, 
alscnouch Enis 25°e62 s3ovn Torecerrain. however, these faults should not be 


considered inactivestaccive, orvevemmotenzially’ active tatil justified py ze0- 
logical invesszeatzens. 


Inactive Faui ive faulles mare tnos= faules which cam be Shownenet. to 


11,000 years. 
The Hazard of Fault Displacement : 


Based on currentiv available evidence, the exact line along which a fault will 
break is impossible to predict at this time because of the uncertainties in 

(a) “the “exae S Location%or “the “fadlts, "(b)*i2e* exact fault ‘traée™alone which ehe 
most recent ruptures have occurred, and (cj the width of the land which will be 
directly distursded. The azecuracy’or Fault nacping varies. Faults. are dotted 


when conceaieé beneath recent soils. They are dashed when located approximately. 
waen disagreements exist over whether or nct a fault is present, question marks 
have been added. 


Sources fot tae fault man (Pigure 9) agnelucs: SHEEHAN (1956), (COOPER, CLARK 6 
ASSOC. (MS ST TPS OG Ss Etta t (2973) > CBETREANDIAND ASSOC) (L973) | FRADBRUCHOS 
CASS "(4957 VSP REL PTENARY ae ee a Bows Sab Se FOR TEE MARE ESULAND SAND 


OUADRBANGLES (1 { Dielinizary tTaalt crees ctudy undertaken by 
od CALLPORS TS Behe OF Siwes- AND GEOLOGY Gl962) : 
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Damage to structures above fault ruptures is related to the sense or direction, 


the amount, and the speed of movement. The sense of movement is noted on the 
maps as follows: 


fom, : 
Vertical movemez=: U/D 
u: Tf upthrown Site 
= D: |, downdropped side 
| wy 
r Horizontal movezenty: “/“/ 
7’: direction ef movement 
If the Pinole Fault System were active a-x¢é fault displacement were to occur along 
its entire length, it could generate a mccerate size earthquake (magnitude of 
5.0 —- 5.9). The displacement could resuiz in horizontal movement and vossibly- 
minor vertical movement of several inches up to about one foot. 
Ground Shaking and Ground Response . 
The San Andreas Fault can be expected to generate an earthauake of magnitude 7.0 
to 7.9 once in every 100 years. The Concord and Havward fault systems are cap- 
able of generating an earthquake of magnitude 6.0 to 6.9. These are the maximum 
provable 100 vear earthquakes. The maxiczm credible earthquakes could be 8-1/2 
for the San Andreas Fault and 7-1/2 for the Hayward Fault. For comparison, the 
_.San Francisco earthcuake of 1906 had a memitude of 8.3 and the San Fernando 
earthcuaxs of 1971 had a magnitude of 6.5. 
According to PAGE (1972), these magnitudes of earthquakes, at the distances of 
the baullts irom phe vlannaing area,*could result’ im the following “app rexinate 
Nn values for acceleration and duration for >edrock. 
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Approx Max. 


Approx. Bedrock ‘ 
Fault Masa uEuNGe Distance Acceleration? Duration? 
san Andreas 7.0 — 7.93 18 miles 5g 25. see. 
Hayward b.0 6.9 3 miles 19g 5 LS secs 
Concord eene emo: 11 miles Soke 10 sec. 
Pinole 5.0 — 539 = Aes? Dae LO SCC... arn 


THESE VALUES ARE APPROXIMATE AND SHOULD S= CONS IDEREDAFOR INFORMATIONS PURPOSE 
ONLY AND SHCELD NOT BE USED FOR; BUILDING SESIGH. 


The estimated number of cycles (the number of times a uniform stress is applied) 
is roughly 30 for the,San Andreas earthauazxe ang 10 for the other earthquakes. / 
Again, these values are approximate onlv. 


Sliding is the result of the complex interaction of a variety of factors, most 
of which are listed below: 
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LESS eb ERELINOGD<OF “SED ING GREATER LIKELIHOOD OF SLIDING 

Ls 0, of .slope (level) 1. "Greater than 30% of slope (steep) 

2. Dry materials 2. Water-saturated materials (can be 

due to springs) 

3. High strength materials: such as 3. Low strength materials such as 
firmly cemented sandstone which surface soils and highly fractured 
has not been severely sheared or shales with tuffaceous sands. 
fractured. 

4, No faulting or jointing. 4. Many faults and/or joints present 

to provide a zone of weakness for 
failure and for springs. 
"5. Materials have not been folded. 5. Materials have been folded and areas 
occur where the slope is parallel to 
either the layers of rocks or the 
joints. 

6. Climate characterized by a small 6. Climate characterized by a large 
amount of rainfall occurring in amount of rainfall occurring in 
a long period of time. short period of time. 


“MS 
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Large amounts vol vepetativu conu- 


Smaikl atiounts vi vegetation or no 
taining deep roots. 


vegetation (after a fire, an area 
will temporarily be more prone to 
sliding. 


§. Man has not influenced any of the 8a. Man has cut into slopes and added 


above factors. material to other slopes to achieve 
level ground: 


or has Sadr died the ground Se ueeate in 
some other manner. 


b. Man has imported water to increase 
the wetness of the materials by 
watering lawns, irrigating, etc. 
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LESS LIKELIMOOD OF Si EDING 


As 


a 


sJ 


lop) 


0% of slope (level) 

Dry materials 

High strength materials such as 

firmly cemented sandstone which 

has not been severely sheared or 


Practiced: 


No faulting or jointing. 


Materials have not been folded. 


Climate characterized by a small 
amount ‘ot raiitall cecurring ain 
a Long period of time. 


Laiye atiduuts va vegelation con- 
taining deep roots. 


Man has not influenced any of the 


above factors. 


GREATER LIKELIHOOD OF SLIDING 


Bae 


Greater than 30% of slope (steep) 


Water-saturated materials (can be 
due to springs) 


Low strength materials such as 


surface soils and highly fractured 


Shalesmywalehn mauibraceous sands 


Many faults and/or joints present 
to provide a zone of weakness for 
failure and for springs. 


Materials have been folded and areas 
occur where the slope is parallel to 


either the layers of rocks or the 
FOUMES: 


Climate characterized bv a large 
amount of rainfall occurring in 
short pervod of "times 

StlaiL amounts of vegetation or no 
vegetation ‘(after acfire, van area 
will temporarily be more prone to 
sliding’. 


Man has cut into slopes and added 


material to other slopes to achieve 


level ground: 


“Surface 


some other manner. 


Man has imported water to increase 


the wetness of the materials by 


watering lawns, irrigating, etc. 
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co c. Man has blocked existing drainages 
“ ‘and has not provided for an alter- 
native path for the water to follow. 


d. Man has removed an overlving laver 
of imnoermeadle material to expose 
an aquifer material to rainfall 
(causing increased water saturation 
and springs). 


-e. Man has removed vegetation. ‘ 


Each of the above Factors, exclusing man, was considered in the formulation of the, 
risk areas. Data on each of these factors was obtained by analysis of geologic 
mapping®, of topogravhic maps, of City of Pinole Public Works maps of "Slides and 
Uncompacted Fill Locations", of soils and foundation reports for subdivisions 
within the City, and of: data obtained by field checking. 


The more factors which are unfavorable in a particular area, and the greater the 
degree of the problem, the higher the risk for that area. In general, the relative 
importance of each of the factors remains the same with or without earthquake shaking. 
One exception is the possible increased importance of the degree of water saturation. 
Therefore, it is extremely beneficial to drain materials and to make sure that all 
possible steps are taken to prevent the rupturing of water-containing pipes which 
could release wale. Lo suturale new yround. 


Figure 3 is not meant to replace individual site analvsis in an engineering geology 
study. Rather, it is meant to indicate in a general way the relative slide risk. 


Man's influence can occasionally decrease the risk in a particular areai For 
example, dewatering of materials through the establishment of a sophisticated 
drainage system or of de“rooted vegetation can decrease the likelihood of a slide. 
Risks may be minimized by choosing localized areas where the materials are strongest 
and where the slope is opposite to the slope of the lavers of rocks as shown. 
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FOOTNOTES : 


Ls 


Adopted from Armstrong (1973) (p. 76) and the definition of Potentially 
Active Faults on p. 3 o€ the Explanation of Special Studies Zones Maps 
compiled by the State Geologist. 


Sources for this concluston are: SHEEHAN (1956), a preliminary: Fault, \ 
creep study undertaken by City staff, conversations with Darwin Myers - 
(the geologist working for Contra Costa County), and Special Studies Zones 
Maps for the Richmond and Mare Island Quadrangles (1974). 


Sources for this conclusion include those listed in (2) above and COOPER- 
CLARK & ASSOC. (May 1971). 


Magnitude is a measure of the energy released. by an earthquake. For one 


unit of increase in magnitude, the energy released increases between 30 
and 60 times. 


Given as fractions of g, the acceleration of gravity. 


Duration is defined by Page (1972) as the amount of time between the first 
and the last accelerations equal or greater than .05 g. 


Obtained from Darwin Myers, Contra Costa Planning Geologist. 


SHEEHAN 91956) and SIMS, et al (1973). 
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INVESTIGATION OF BUILDINGS 


The following charts list all of the emergency and public buildings and 
many of the high-use buildings ingthe City of Pinole. 


given in them served as a basis EOL 
in the Geologic and Seismic Safety Element of the General Plan. 


EMERGENCY BUILDINGS: 


Doctors Hospital 


of Pinole 


City. Ublice 
Complex 


Firehouse 


Council Chamber 


Building 


PUBLIC BUILDINGS: 


Sty Joseph: s 
School 


Collins Elem. 
School 


Pinole Jr. 
High School 


Shannon Elem. 
School 


Stewart Elem. 
School 


ADDRESS 


2151 Appian Way 


Pee? EG 
Verse Siecle 


2170 Plum St. 


PeareotLece 


= 


1961 Plum St. 


1224 Pinole 
Valley Road 


Mann Dr. & 
Appian Way 


685 Marlesta 
Road 


2040 Hoke Dr. 


YEAR 
BUILT 
1966 
1967 
1969 


1942 


1920 


LIGL 


TOS 


1966 


1966 


1962 


Occup ANcY* 


Daz 
13/7 beds 
F=2 
Approx. 30 
2 
3 - 6 men 
on duty 
Bs 
Approx. 50 
G1 


ONG LaSsreooms 


C-1l 
30 Classrooms 


C-1 
37 Classrooms 


Cc-1 
20 Classrooms 


C-1 
16 Classrooms 
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The information 


the information on buildings contained 


sib age 


see 


T--V 
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T--V 
Siewwees) Ide. 


T-V, many 
portables 


TV 


NO. OF 


CONSTRUCTION** STORIES 


uf 


FAUL 


Li 


ioe 


TE 


cE 


fs 
AREA 


STUDY 


ine 


IV 


SLOPE -STABIES EY 
STUDY AREA 


aed 


jes aed 


Jeo: 


FLOOD 
PRONE AREA 


ee 
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Pinole Valley 
High School 


kLlerhorst 
Klem. School 


County Library 
Pinole Branch 


Foch Virice, 


Holy Ghost Hall 


Eagles Hall 


ADDRESS 


2500 Pinole 
Valley Road 


3481 Pinole 
Valley Road 


2935 FInOLe 
Valley Road 


0102 Pee se. 


592 Tennent Ave. 


601 Tennent Ave. 


HICH USE BUILDINGS: 


fests Som Eine im 
Bapti Church 


Pinole Valley 
Baptist Church 


Pinole United 
Methodist Church 


St. Joseph's 
Church 


Bayview Terrace 
Apartments 


Bonita Bay 
Apartments 


Casa Linda 
Apartments 


530° Maiden Ln. 


288) Pinole 
Valley Road 


ZOOOs Sam Labo 
Avenue | 


837 Tennent 
Avenue 


545 Sunnyview 


585 Sunnview 


2523 Henry Ave. 


YEAR 


1967 


1960 


1974 


1960 


jee) 


1935 


1966 


1970 


1963 


1950/ 
1968 


1972 


1972 


1962 


Cae 


70 classrooms 


bpoel 


ZONES si ooms 


B=2 


up to 24 


B-3 
IS5 "seats 
sanctuary 


B—3 
300 seats 
sanctuary 


B-3 
300 seats 
sanctuary 


B-2 
800 seats 
church 


H 
a8 sins sS 


H 
100 units 


H 
1k AWeeties 


YiL 


BUILT SOCCUPANCY*® “CONSTRUCTION** (STORIES 


T-V ! 
Stee Ome atees 


sath 


pen SEE 


1--CEE 


Te L 


T-V 
SlEwMOGoy Joie 


T:-V 
SIEWECOn Ext. 


T-V 
Sivecor Extl. 


-3 (parking 
under some) 


2&3 (parking 
under 1) 


3 (2 parking 
below) 


NO. OF FAULT 
STUDY AREA 

1 Il 
1 Vek 
1 jE3e 

Haven Tel 
a hi 
iL slips 
il ie 
1 180 
L II 

Hall ok. 

and 2 


La 


jw 


SLOPE STABILITY 
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HIGH uss punucs: >. ’ <® 45 


YEAR as NO. OF FAULT STOPES SLA Bie ei FLOOD 
ADDRESS BUILT OCCUPANCY* CONSTRUCTION*¢ STORLES STUDY AREA STUDY AREA PRONE AREA 
| RaSic IBsleyese 1800 Marlesta 1972 H T--V 2&3 (park- } oes Ly ceet i 
| Apartments Court 144 units Stucco Ext: ing under 
some) 
Knolls Apts. - 801 Alvarez 1964 H T-V 2 yo1 Ee, Det a 
2 heakics SUC: Kies 
= Pi ji Peach St. 1962 H T--V 2 = park) His ¢ Jf I 
4 units Shucco: Exe. part 
. 2182 Peach St. 1969 H T--V 2 . tis: aut I 
4fanits Stucco Ext. 
- 1081 Tennent 1973 H : T-V 2 IE if I 
4 units Stucco Hx. 
- 1061 Tennent — 1972 H T--V 2, : Sloe I if 
4 units SEWCECO JME. 


* Uniform Building Code Group Classification 
kk Key to type Construction (ARMSTRONG, LO 7 3.0Rp. 149) 
(tel): Type,k, ali steel or concrete fire resistant construction 
(T-2): Type II, similar to ee lye but Lin bess /ftvesresis tance 
(1-3): Type III, masonry walls with Roodu pisces and roof 
(T-4): Type IV, all light metal construction | 
¢ (f-5): Type V, light wood frame construction 


These Roman Numerals should not be confused with those indicating hazard study zones. 
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APPENDIX C es 


GUIDELINES FOR EVALUATING "GEOLOGIC HAZARDS STUDIES" 
(ae FAULT SECTION* 


A. Regional Review 


1, SLOcation or the mator Or Tee ronal TraulLt 2onessitrecr ing Tne 
STCO De ING stn VestlCdtoG he ULscCuss Lone OL Testy pe, Anoule. 
and rate of displacements to he expected? 


Zi, - K-EGVICW Of tne Carthquake MNiscory Of thevarea. 


3. The above information can be obtained from a review of avail- 
QI CerCpOrce anienrerclres.. 


Be. SuUTrI Cla evo ro unvesctle d fL018 


li FLoeation of tmetraule tracts) andoithose features Normally re. 
red TO NVeSeNt Or Das tedcc LV Ley tasucii ns sao sponds | det ons 
ment of Shrines, ‘Oftset ridcees, “trincated spurs. dissected 


Tiuvid tans. Scarps, @bicnnent oo: landstides vand: vereta-= 
Clonal teris. -cuc. 


2. Locarrono: the abovesre tative. to the proposed construction: 


Sy MESHIMgtIOnN OL the widthvor fneeraulte zone Within tieunrojece 
aroun, 


'g \ 
/ A. Vhevrew.or local cround water data sich as’Water Level’ tinct 
Sidon rOunla Walter DiEr ers: war anomalies. 


5. the above-aintormation may be obtained from. existing ceolbogic 
maps, 2 StUGyY OL acrid photographs, anda hydrologic data. 


Coy ro peci tere led sive s tacat ion 


Depending orrcie results of Sections A andi. ithe City's geologic 
Tevicw Statf may require a more specific! site anvestigation., “The 
additaonaledata required may necessitate but mot. be Timnited to any 
Orr elo rm tte ft OL Owlie ACE LONG. nal Ne InVeS heat con Wiese y CQL eS 
Onig@inades fides. done-speciiically for the site. 


De Conciusions 
1. Activity, potential amount and mode of surface. displacement 
form uny SlPnificine Davlts within or amnediately adjacent) to 
Chiers Lee. 


tr 
. 


Dekineation ef those areas of highest gvealonzic hazards. 


3. The above information should reference. supportive data stated 
imucatiiery sections. 
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Recommendattons 


1, Recommended building restrictions or use limitations within 
anywdesienatedshazardous) areal thatvequal ortexceed the follow- 
ing Teserictuons Of the “miy regarding faults. 


As veNO Strucélrestorthiuman,oceupamcy® shall be permitted to be 
piace wardss the: trace "of potentially a2ctulve: Taulbtrianyotidy 
ZoneeIVeumless it-can be justified by a geological study and 
tirerororvisions 0: the Alnmist-Priolo Geologie Hazard ones Act 
are sfollowedventhes@rearwithim fGey (90 }4tect (on Verther *srde) 
Olea. Gaultueracerrolind tn) that: gone shall be. assumed tovbe 
lnderiain by branenes OF that faut tnies sand Mee preven, 
etheruise. By an sappropriate geolovic investigation and submiss- 
10M OL a report by a ceologist registered in the state, of 

Calky toch xa 


b. SO emergency, public, large: conmercial,-or-apartment bitlid- 
ing@ssn0r anvelarg¢e subdivision residence Shald be permitted to 
Dewy reced astride. tive trace (OL anveLrauu 2m) otudy conc: a tae 


2. These recommendations must, be supported by and follow “from the 
eamiier conclusions. 
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2, Siendcure, and, biconscamrivert of mundi vied reolwurrst recistered 
a Ty actulalst OF Nedvcie, 


A Structiime for fuman occupancy 1s One: that 1s recilaris:,, habituaiiy, 
OY Primary is .eccupved by humans. 
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PIOUBERCTION » SELL LEME? AN CURA Lead olet.d cts at 
A. Regional Review 


Jee Sele Louie ts nea Ona Oc (Ika CaelenLs prone to liquefaction and settlement. 


2. Review of the depositional environment at the site. 


5, The above intormarion can be obtained trom a Treviey of pre= 
2 YiOUSVA Wr tlen reports: anid artaches. 


RB.” wlte UI nVesiit a ton 


1. Location and dept of materials prone to taqueiacti ang sett he- 
ment. and Jurching., 


2, Elevation of water table. ; 


3. .This investigation will require original studies done specifi- 
CAVive OTe tems rre, : 


Cy - Cone ?us20ns 


1, Location of areas “ct tiquetaecttioneand/ore@sethicmentepotential 


(if.anyv) at _the site and the location of the proposed construc- 
a tion. 


2 pe eee ciIng “Measures, to Tecuce Anpdaceé . 


nh. » Reconmendatcions 


1. Recommended building restrictions or wse: limitations within 
designated potentially hazardous areas that cqualeor exceed 
Che Mininum restrict vense Of8 Ghee Uity ie oa liquefaction 


and ti tenent ol lowane: 
a. ives of materials with liquefaction potential shall he 
Minti ea ted. 


Dis PERC eRCY structures Sharh not he plriceditacross Tite wboun- 
dary between two material types with radically different foun- 
datronepronerties unless. suttacicenmtay wastariod, 


c... Areas of loose sands which easily settle when shaken »shall 
bewiLeavaced Oreavorced. 


2. These recommendations must follow from and he supported by the 
Can ten conc lusrons. ( 
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-Pecugnature and, license numer of arqualitied reolorist registered 
in. California and Of a qual iri eddea vi llenvaneer enecladditano, in 
SOLUS envpineering= registered in California. 
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FLOODING SECTION 


(N, A- 


Pe 


Regional Review 


te, ocatron of the majyortor reeuinalistream rchanmelsivaifecting the 
site being investigated. 


2. AM review on the: Tresponal preci patation. (watterns,. jancliuding 
amo unos duUration,, <requency, andwintens i =y of storms. 


32: NPrevrew*oh fhe wepetatrom, Sconstrictigng tardtslopar(atfecting 
UNO) stip tend roIMace basin 2 interes c. 


A; A*reviow o£ "County 9klood Control, data. ; 


fi. “Phe sabove=intormation can be obtained trom a review ot previous by, 
WIL en sreporme. and Grtaeie se ; j 


Site Investigation. 


1. “Ane examination of the stream channels a>fectine sthersiate. 
2. AN stavement®explaininc Che@results, ofy5ryd0,ocsQe¢andtl00avear 
Floods. 


Conclusions 


te NeTineation*of*those areas with sévere, moderate, and ‘small flood 
pobentrai. 


2. therabevetshouid> reverence boatass tated earlier: 


“Recommendations 


equal or exceed the minimum restrictions ofethe Clty arecardimneg 
flooding, Following: 


i... Reconmended use limitations or flood ¢7itrol precautions that 


a>, INOp-emerecency, public, larce commercial, or anartnent bur idang. 
Orjpimyonayor Nigh-density Subdivis2 in residence ishadl be ineg- 


mitted to pe placed in zone @1llowitoout AUl-year tfloodt prow, 
COeCAON, 


2. These recomméndations must be sunporte: by and follow from the 
Oariiver .concius ions; . 
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BAY MUDS; SECTION . A tae 9 Sei 
\ $ ” i on, 3 
A. ote Invest iea ton i 
me meget or ee ee we 
I.’ Locativon Of tne bay muds and-of £11) overlying bay mud. 
5 2." Location of the above relative, to.the proposed construction. 
Y ; ‘ 5 . ia F . fine 
B. SConelusions pores oe Pai beth Des) eae aU sche 
~ * * z ; r : ; 
i ve Bet enest Lon Of those sareas of snighest geologic. hazard. + 
a3 6 t \ Fa Nes tee 
Zar; ehe shes re oreacHon should reference supportive eee stated 
Hy § ' LP 
in in earlier. sections. ‘ , APG, Pere ius ast 
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eli ORe commenced “Dut ding festrictions, or use limitations ‘within any 
° : 
Redes Poneted Nazardous area that equal, or exceed the, following 
; mMininun restrictions of the City .regarding ebay. eS ret 
c ! aE bas . $ 
; ‘ ss z MRE Ya. 4 
a. All structures intended primarily for human occupancy shall © 
avoid being placed .on areas, of, bay muds: om on) £uN1 tover lying 
: , these muds unless justified by SOaLS SNe RAGS TepORt si 
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GLOSSARY OF \GCEOLOGT G TERMS, USED" 


Netivewrau lt 2 A Paulett win Teh tsnows evidence of movement during 
Ho focene: time (1ast 21,5000 years). 


Alluvium: <A general term for the sediments deposited, in river beds, 
flood plains. lakes. and estuaries during relacively: recent geologic 
Cues 


Conglomerated: A sedimentary rock composed of larger pebbles or 


Copules <sereun 4 macratooyt inermmaterrals atsucieasi sand, «silt, and/or 


SC Lave 


5; 
Differential Subsidence: An occurrence in which two adjacent land 
ATSasS SUDSLGE VOY Cdr eS omenamoures 2 


Earthauake:. An event caused by the rapid snapping movement of rocks 
along=a zraule and produeingegroundwshekine: 


Da 


Expansiv¥e Soils: Clay-rich soilsethat greatly, expand;when, wet and 
CONtraee whenedryy 


ture (or bréak) in the earth along which the-rock: on 
O 


fe 
we sidevnsstaoved (orchasabecns displaced) erelative;to,the, rock on 


Fault Crees: ACvery slow movementoalongyaéas fault. which is unaccompan- 
Toe See See eS _ 

Tea by perso esere Carthquakes. 

Paulte-PRecoteeaute Intersection of 2 Saule wand othe reanth's) surface: 
SEOUL tC Olea oe Veeen NCTAVItV) A fault which Shows nos known evilaence 
of-movenen= “<r caitn “the “last 245 mili ion wear si. 

Pleoding > “L SrOCeSs “Lirtwiticm texcess uve Fanounts of water during and 
ALEC G A Sto ore Midable ito be Contained im exLSting Natural) drain = 
age-~-crnannels, end thus the water “over flows! lint ithe wableys¢ lor 

TlOOd plains. 

Geotogi1e-Hasards: Those ‘natural processes -whiehaiwhiletaltering the 
Garth, presented threat to *thebhealehtandMsasety OfmManganisepropexty, 
and. His ,€Cemunit cys 

Geology: The science which studies the earth through studying the 
Saat e Bee es aie taas : 

TOC SnO] witen tt 15 composed.) the Tossuls Une tiese rocks, and the 
Processes Wor ci oolter it. 

Grouné “ater Table: The upper surface of the zone of water saturation 
Wiel Oe POI. 


aking’ The shaking of cround due to an earthquake, 
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Ground Response: The manner in which earth materials vibrate in 
response to an earthquake. 


LMacGuLVe PAu lt: sia raui ct Wilichoas NOt active or porentially active. 


Innundationt. A type of flooding caused by s.sthe- collapse okeman-made 
cans Or oy" the inadequacy of Man-made drainage systems: 


SGT A measure of the amount an earthquake is felt (see next 
Hare. 


Liquefaction: A process by which’a water-saturated sand layer loses 
Strength when shaken, leading to a quicksand condition. 


Magnitude: A measure of the energy released by an earthquake. For 


4, ONC“UMLe ancrease in magnitude, the enerey released increases ibe= 
tween 30° and 60 times, 


Period: The time between seismic wave peaks. 


Predominant Vibration Period: The time between seismic wave peaks 
tOoWhECH ALON I Ldine on then eroind 16 most, vuinerable 70 (isually 


measured in seconds). 


Rock Structures: Tivose peatures or. rocks produced in” Tocks by moves 
Ments site deposition, suchas soldine) of rock davers:, 


Sandstone: Wesedimentary rocks tormed from samds that. have ibeen 
cenented together. 


Sedimentary Rocks: Rocks (commonly layered) formed by the accumula- 
CLON SCdIMents An “water or “from ain. 


Sed Went sarticles, Of ‘Tocke.. stich as. sand Gebt. sandiclay, 
Sseiches: Eartnquake-caused waves in lakes. 
Seismic: | Pertainine t0..an earthquake or earth Vibration, Ineluding 


those that ane arttiiacially indeed: 

Sensitive Soils:  Fine-prained conesive soils Welays suchas San 
Francisco Bay muds) whose strength when shaken is far less than when 
undisturbed. — (i wey <arevgelatin=like). 


Settlement: The compaction of loose soils (may be associated with 


Ground Suaking). 
.Siltstone: A sedimentary rock composed largely of silt-sized particles 


Shale: A sedimentary rock composed largely of clays that has developed 


Pane ayers; 


Sliding =. Dereepusuie downward movement of either wet or ary =S 014), 
or other earth materigis, including rock. 


Subsidence: A down-ward movement of land area, or a lowering of 


elevation “of sich “an “ere’at 
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GLOSSARY - Cont. o15= 


Tertiary: A segment of geologic time beginning 70 million years 
agoeand ending 5S mitlion years (ago. 


Tithe Narocks normed ecromivoalcamc asi deposited in water on or 
dry ground 


> 


* Definitions of consultant; sometimes adapted from Armstrong (1973) 
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ODL LED MERCATET. SCALE OF EARTHQUAKE INTENSITIES ; 


Pee MOR TS PREG bf i ee ae TO a ee ee eee eee ee 
ThE MERGED LITENS TRY SCALE 

lan (As modified by. Charles F.) Richter in, 1056 cand rearranged) 

LF MOST OF< TiESE LEFECTS ARE. ORSERVED- INTENSITY Se 


Earthquake shaking not folt. Rut people.may observe.marginal 

effects of large distance carthquakes without identifying these I 
effectS* as earthquake-caused, ATOMS CCIM eh bTeC SAA sitruct tres. , 

Irquids “bodies: or wwater, sway Slowly; Or. COOrS, SWing S lWomly. 
ee et ee ee ee oe 
Effect on people: Shaking felt by those at CeSi ae sec tnel ey, 

at they are indoors. an by those on upper floors. II 


ee ee ee ee ee er rity tee 
EILectsons people. “helt by most people indoors. Some .ecan 

estingte duration ofesiay imo. | out many may not recognize : 
Shaking of building as caused by an earthquake;..the shaking FLT 

LS aL eatMabeeused py TiS DASSINVeOr J ioht. Erueicss 


Cenerverieete:. Miincine =o ects swing, 
pela BOP Dy ie Gerke ps : 
structural *etrectss “Windows or doors rattle. Wooden walls IV 


and frames creak. 

a ae ee ec ge ee eC eee, PU ee eel he 
Effect on people: Felt by everyone indoors. Hany .es timate 
dimatLoneoda'shiking. | But wiley still May Oe LeCoeni7Cadt «as 
caused by an earthquake. The shakine is like that caused by 

pare pass tig "ot Weavy trucks," thougn sometines, instead, peopic 

Vly "seel thesseneat 1 omi0 fa 91st as iGo LLG Ns ebuthdy 1k Inad 
ait Gok BY 8 Cali Ney cM A iy NV. 
Ortren Seerocts 9" flame oo 1ects Swink. otvamding .autos,.rock. 

Crockery clashes, dishes rattle or «lasses clink. 
pemictira |e mre cts. od, s close, ome maon SLD T yen ae COWS 
PAboLe, 


[Effect on people: Felt by everyone indoors and by most people 
outdoors, Many now estimate now only the duration of shaking 
but’ al’so its direction and liave, no doubt cas .to ats Causey 
olGepers. wakemed, 


Ourer Ctrects: ~ Manvine objects SWING. Shutters orp ctures 
nove. Pendulum clocks Stop, start.or.change.rate. Standing VI 


autos rock. Crockery clashes, dishes rattle or Olas SOS Cline. 
Liquids..disturbed, some spilled. Small unstable objects dis- 
PASEO TA LS Ct, 
JURIGLUtAl-epbeers: Weak plaster and “asonry D> crack. “Wins 
dows break. Doors close, open or SAA 


it foot: on peoples rab iy overvone. Many are frightened and 
run outdoors. People walk unsteadily. 
Other effects: small churcnyoreschool betis Mat Pastures 
thrown oti walls, knicknacks and books off-shelves. Dishes or 
glasses broken. Furniture moved or overturned. timers, .bushes VII 
SNAkCn Visibiy, or hevird porrust le, 
Tucturalvericcts: Masonry D* damaced: sone cr 
a Crone he aka chimneys break at roof ive... Plast 
Se Stones, Tiles. cornices) aniryace: peraipets and archi= 
tectural ornaments fall. Concrete irrigation ditches damaged, 
a a a te re Ee ee be, 


acks in Mason- 
ez) Loose 
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APPENDIX G 


ALQUEST=PRIOLO GEOLOGIC HAZARD ZONES ACT* 


PUBLIC RESOURCES CODE 


CHAPTER 7.5. HAZARD ZONES 


9621. This chapter shall be known and may be cited as the 
Alquist-Priolo Geologic Hazard Zones Act. 

2621.5. It is the purpose of this chapter to provide for the adoption 
and administration of zoning laws, ordinances, rules, and regulations 
by cities and counties, as well as to implement such general plan as 
may be in effect in any city or county. The Legislature declares that 
the provisions of this chapter are intended to provide policies and 
criteria to assist cities, counties, and state agencies in the exercise of 
their responsibility to provide for the public safety in hazardous fault 
zones. 

2622. In order to assist cities and counties.in their planning, zoning, 
and building-regulation functions, the State Geologist shall delineate, 
by December 31, 1973, appropriately wide special studies zones to 
encompass all potentially and recently active traces of the San 
Andreas, Calaveras, Hayward, and San Jacinto Faults, and such other 
faults, or segments thereof, as he deems sufficiently active and 
well-defined as to constitute a potential hazard to structures from 
surface faulting or fault creep. Such special studies zones shall 
ordinarily be one-quarter mile or less in width, except in 
circumstances which may require the State Geologist to designate a 
wider zone. 

Pursuant to this section, the State Geologist shall compile maps 
delineating the special studies zones and shall submit such maps to all 
affected cities, counties, and state agencies, not later than December 
31, 1973, for review and comment. Concerned jurisdictions and 
agencies shall submit all such comments to the State Mining and 
Geology Board for review and consideration within SO days. Within SO 
days of such review, the State Geologist shall provide copies of the 
official maps to concerned state agencies and to each city or county 
having jurisdiction over lands lying within any such zone. 

The State Geologist shall continually review new geologic and 
seismic data and shall revise the special studies zones or delineate 
additional special] studies zones when warranted by new information. 
The State Geologist shall submit all such revisions to all affected cities, 
counties, and state agencies for their review ‘and comment. 
Concerned jurisdictions and agencies shall submit all such comments 
to the State Mining and Geology Board for review and consideration 
within 30 days. Within 30 days of such review, the State Geologist shall 
provide copies of the revised official maps to concerned state agencies 
and to each city or county having jurisdiction over lands lying within 
any such zone. 
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AS Created’ by-senate Bill No. 5204) betember 2201072 


and amended by Senate Bill No. 2422, September 26, 1974. 
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HAZZRD ZONES (Continued) 
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2623. Within the special studies zones delineated pursuant to 

Section 2622, the site of every proposed new real estate development 
or structure for human occupancy shall be approved by the city or 
county having jurisdiction over such lands in accordance with 
poticies and criteria established by the State Mining and Geology 
Board and the findings of the State Geologist. The State Geologist 
shall, by regulation, define “new real estate development” and 
“structure for human occupancy” for the purposes of this chapter; 
provided, however, that a new real estate development shall include 
a subdivision as defined in the Subdivision Map Act (commencing 
witn Section 11500, Business and Professions Code). Such policies 
and criteria shall be established by the State Mining and Geology 
Board not later than December 31, 1973. In the development of such 
policies and criteria, the State Mining and Geology Board shall seek 
the comment and advice of affected cities, counties, and state 
agencies. Cities and counties shall not approve the location cf such 
a development or structure within a delineated speci2: studies zone 
ifan undue hazard would be created, and approval may be withheld 
pending geologic and engineering studies to more adecuately define 
the zone of hazard. If the city or county finds that no =ndue hazard 
exists, geologic and engineering studies may be waived, with 
approval of the State Geologist, and the location of zne proposed 
development or structure may be approved. 

2024. Nothing in this chapter is intended to prevent cities and 
counties from establishing policies and criteria which are stricter than 
these established by the State Mining and Geology Board, nor from 
iapoesing and collecting fees in addition to those required under this 
chapter. 

2625. (a) Each applicant for a site approval for a new real estate 
development or structure for human occupancy within a delineated 
special studies zone shall be charged a reasonable fee 3v the city or 
county having jurisdiction over the proposed development or 
structure, 

(b) Such fees shall be set in an amount sufficient to meet, but not 
to exceed, the costs to local government of admiristering and 
complying with the provisions of this chapter. : 

(c) The geologic and engineering studies specified in Section 2623 
shall be in sufficient detail to meet the criteria and policies 


established by the State Mining and Geology Board for individual 
parcels of land. 
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